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Coconut Plantations In Rural Indonesia 
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ABSTRACT: The information of reproduction Index (RI) and its determinant factors of goat nut (Capra hircus) reared in coconut plantation in rural area 

is importantly needed in improving the further production.  However, a publication of this topic is limited while the farmers have been practiced livelihood 
diversification throughout nut farming. Therefore, this study was aimed to investigate the RI of goat nut in a coconut plantation in Jeneponto District of 
Indonesia through a survey. There were 350 parent goats with 825 unweaned kids owned by 95 respondents in 4 sub-districts. Litter size (LS), mortality 
before weaning (MBW), and Kidding Interval (KI) were measured in this study. Data were analyzed descriptively and through linear regression with 
SPSS 20. Results show that reproduction index of goat nut was 2.06 kid/year, LS 1.72 kid/birth, MBW 9.37%, and KI 9.05 months. Moreover, the 
determinants (R

2
) of reproduction index was 0.5959. It means that 59.59% of RI was determined by LS, MbW, and KI. Meanwhile, the rest of 

reproduction index (40.41%) was determined by the other factors. T-test showed that LS and KI factors determine RI significantly (p<0.05), while MBW 
was not significant (p>0.05). Therefore, MBW is categorized as not deciding variable towards RI. This study will encourage Indonesian farming in terms 
of enhancing of feed quality and reproduction in coconut plantation area 
 
Index Terms: agriculture, integration, livestock, plantation, rural 

———————————————————— 

 

1. INTRODUCTION 
Based on the Decree of the Minister of Agriculture of the 
Republic of Indonesia Number 2840/Kpts/LB.430/8/2012, goat 
nut species has been identified as Capra hircus [1]. Moreover, 
it has been reported that the population of goat nut in 
Indonesia is 14.28 million or around 78% of total goat 
population [2]. This goat is originated from Turkey, India, 
Pakistan, and Balkan Peninsula. Its height is around 60-65 cm 
for male and 54-58 cm for female, while its body mass is 25-
30 kg for male and 20-25 kg for female. In general, goat nut 
farming is purposed for harvesting its meat, which is potential 
to bred [1],[3] The evaluation of goat reproduction 
performance had previously done through productivity index 
evaluation [4]-[7]. The productivity index and reproduction 
index are different. Specifically, productivity index involves 
weaning body mass (kg/parent/year), while the reproduction 
index evaluates the number of kid produced by parent goat 
per year [8]. In other words, productivity index is related to the 
production ability while reproduction index is related to the 
reproduction ability. The recent trend in goat farming is the kid 
nursing without depending on its parents as it intervened by 
the farmer [9]. The increase in body mass and kid health 
status are more determined by the farmers instead of parent 
goat [10],[11]. Therefore, both body mass and health status of 
kid are more determined by the productivity index as it does 
not represent the production ability or parent reproduction. 
Capra hircus species has spread over countries such as West 
Africa, Zaragoza, South Africa, Alabama, Sekota District in 
Ethiopia, Brazil, Indonesia, and Uttar Pradesh District in India 
[12]-[20]. 
 
 
 
 
 
 
 
 
 
 
 

It has been reported that reproduction potential and 
performance of Capra hircus goat was evaluated through the 
number of kid of every birth or litter size, kidding interval, 
mortality before weaning, and weaning body mass. These 
variables have partially described the reproduction ability of 
goat since they could not provide the illustration of 
reproduction ability thoroughly. Meanwhile, the reproduction 
index provides the total reproduction ability illustration 
[8],[21],[22]. Nowadays, the world has a coconut plantation 
about 12 million hectares, spread across countries such as 
Filipine (29.70%), Indonesia (25.02%), India (16.80%), 
Tanzania (5.70%), Brazilia (4.95%), Srilanka (3.35%), 
Malaysia (2.7%), and 11.78% in other countries [23]. 
Moreover, the information on goat reproduction rate in 
coconut plantation has not been explored yet. In fact, coconut 
farmers in Indonesia have been practiced livelihood 
diversification through goat nut farming. Goats are reared in 
the coconut plantation extensively as it has wide grass area. It 
has been reported that one hectare of coconut plantation can 
provide grass about 240 kg/day for 40-50 goats [24]. Civil 
coconut plant in Indonesia was estimated at about 3-4 million 
hectares, while for Jeneponto District as study location was 
712 hectares [25]. Therefore, this study was aimed to 
investigate the reproduction index of goat nut that is reared in 
a coconut plantation in Jeneponto District. The findings of this 
study are expected can provide information for farmers and 
researchers to improve the reproduction performance of goat 
nut in coconut plantation area. 
 

2. MATERIALS AND METHODS 
 

2.1. Location 
This study was conducted from January until April 2016 in 
Jeneponto district as one of the goat farming centers in South 
Sulawesi Province, Indonesia. There were about 1700 
households in this area owning goat farming. 
 
2.2. Observation 
The survey was conducted through stratified sampling. First, 
the study location was chosen purposively started from sub-
district to village level based on coconut plantation broad and 
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goat population. After that, there were 4 sub-districts namely 
Arungkeke, Bangkala, Bontoramba, and Kelara chosen in this 
study.  Two villages were chosen to form each district that 
finally there were 8 villages surveyed in this study. Second, 5 
respondents were chosen randomly from each village, so that 
the total respondent was 40 farmers. Third, parent goats were 
chosen as observation unit with their pre-weaning kids. There 
were 350 parent goat nuts with 825 pre-weaning kids 
observed in this study owned by 95 respondents. 
 

 
Fig.1. Goat nut (Capra hircus) in study location (The 

author’s foto) 

 
2.3. Data Analysis 
Reproduction Index (RI) was counted from the equation below  
[8],[7],[21]: 

   
           

      
 ………..……………………………… (1) 

In which: 
1.  LS (Litter Size) is the number of kids born every 

birth, which is counted from this equation (2): 

   
                   

                                     
  ……… (2) 

 

2. MBW (Mortality before weaning) is the kids’ mortality 
rate (%) before weaning (aged 0-3 months), counted 
with this equation: 

    
                    

                   
 x 100%..................(3) 

 

3. KI (Kidding Interval) is the time interval (days) of two 
births, counted with this equation (4): 

           …………….....………... (4) 
In which: 

   date of the newest birth,      date of the 
previous birth  
 

2.4. Data Collection 
Data were collected through observation and interview. The 
observation was conducted to get information about the 
recent condition of goat farming including related variables. If 
the information was not recorded by the farmers, they were 
encouraged to remember it. The interview and recording were 
conducted by giving the questionnaire. The reproduction 
index was obtained from data analysis with equation (1).  
Moreover, the determinants were analyzed through multiple 
regression that is transformed into natural logarithm (ln) [26], 
equation (5) and (6).  
       +      +      +      +    ………..………….. (5) 
             +         +        +        +    …….(6) 
 
In which: 

RI =  Reproduction Index  
      =  Intercept  

         =  Coefficient of LS, MBW, and LI 

LS; MBW; dan KI =  Determinant Variable/ RI factors 
   it =  Residual/error 

 
The equation moel of (5) and (6) assumed that RI determinant 
factors were LS, MBW, and KI. Meanwhile, the other factors 
that were not included in this estimation model were expected 
as persistent. Data transformation to ln is expected to get the 
linear estimation model. Through this regression model, the 
intercept (   ) and coefficient (          ) of LS, MBW, and KI 

along with determination coefficient can be measured. It will 
be significant if p<0.05. Therefore, this was followed with 
classical the assumption to get the Best Linear Unbias 
Estimator (BLUE). There were 5 assumption test done to 
regressionthe  model, namely normality, autocorrelation, 
multicorellation, heterogeneity, and linearity [26]. 
 

3. RESULTS AND DISCUSSION 
 

3.1. Reproduction Index  
The average number of LS, MBW, and KI obtained from this 
study are presented in Table 1. Meanwhile, the data from 
previous study are presented in Table 2. Previously, the litter 
size was around 1.16-1.90 for every birth and it was steady in 
this study that is 1.75 for every birth. It is known that the 
average LS for good quality of goat nut is around 1.7-1.8 or 
3.5 kids for 2 years [1],3],[7]. Therefore, the LS result of this 
study was considered as normal. 
 
Table 1. Reproduction Index, Litter Size, Kidding Interval, and 

Mortality 

Factor/variable X  Sd VC (100%) 

Litter Size (LS, ekor) 1.72 0.490 28.48 

MBW (%) 9.73 0.627 6.44 

Kidding Interval (KI, 
month) 

9.05 0.871 9.62 

Reproduction Index 2.06 0.377 16.38 

Note: X ( Average); Sd (Standard Deviation); VC (Variation Coefficient) 

Sources:Created by the authors based on the equation (1),(2),(3) & (4) 

 
Kidding Interval of this study was 9.05 months, while the 
previous studies were ranged from 8.05 to 10.90 months. The 
most optimum kidding interval is 8-10 months [1],[7]. 
Therefore, the kidding interval obtained in this study is normal. 
However, the acceleration of birth interval below 9 months is 
needed to increase the reproduction index. The kidding 
interval is determined by the weaning duration and mating 
control [27].  
 

Table 2. Litter Size (LS), Kidding Interval (KI), and Mortality 
Before Weaning (MBW) from the previous studies 

N
o  

Authors Year  Location 

Results 

LS 
(kid) 

KI 
(month) 

MBW 
(%) 

1 Odubote, 1996 
West 
Africa 

1.75 8.78 10.12 

2 Sodiq 2010 Indonesia 1.76 8.56 9.50 

3 Okere et al 2011 Alabama,  1.90 8.77 8.13 

4 Taye et al 2013 Ethiopia 1.16 10.9 10.12 

5 Lena et al 2014 I ndonesia 1.36 8.61 13.06 

6 Tribudi  and Badria 2014 I ndonesia 1.83 8.63 8.17 

7 Doloksaribu 2017 I ndonesia 1.90 9.53 9.16 

8 Nuriadin et al 2017 I ndonesia 1.59 8.05 18.62 

9 Rawal et al 2017 India 1.47 9.28 15.25 
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The weaning duration of goats in this study was 3.75 in 
average, so it can be shortened into 3 months. Moreover, 
mating control was suggested to be done by putting the male 
goat with the females for two cycles or about 42-45 days [28]. 
This mating control will increase the conception, because the 
second cycle will give the chance to females to conceive 
when they did not conceive in the first cycle. Furthermore, the 
average of MBW in this study was 9.73%, while the previous 
studies were ranged from 8.13-18.62%. The mortality rate of 
kid was influenced by the weather, cage system, and the 
farmer’s intention to the pre-weaning kid [29] For instance, the 
cage condition observed in this study were need to be 
improved in structure and location to provide the proper 
shelter for kids from the extreme wheater condition. The 
conversion of LS, MBW, and KI of this study into the equation 
(1) resulted in the Reproduction Index for 2.06. It is indicated 
that the reproduction ability of parent goat was 2.06 
kid/parent/year that is slightly lower than [7] who reported RI 
for 2.47 kid/parent/year. This is considered as the result of 
differences in LS and KI, in which LS and KI in this study were 
1.72 and 9.05 while [7] were 1.8 and 8.0 respectively. These 
differences supported the previous findings that LS and KI is 
the determinants for reproduction performance [8], 21], 22]. 
The improvement of RI in the future is still possible by 
accelerating the weaning suration and controlling the mating 
system. 
 
Feed 
The feeds were varied in the study location including green 
grass, leucaena, Gliricidia sepium, and erythrina (Table 3). 
Goats were released for herd around 8-9 am and were put 
into the cage around 4-5 pm with the average 7-8 hours of 
herd. The grass consumption was around 2.5 kg/goat/day that 
is equal to 0.56 kg/goat/day for dry feed and 0.21 kg/goat/day 
for crude protein. Meanwhile, the dry feed daily need of goat 
nut was 0.61 kg/goat/day and crude protein was 0.23 
kg/goat/day [30]. In other words, the feed needs of goat nut in 
coconut plantation still lack of 0.05 dry feed and 0.02 kg crude 
protein for each day. This can be overcome by improving the 
green cultivation such as adding mini elephant grass 
(Pennisetum purpureum) or other cultivation from leguminosa. 
Mini elephant grass contain dry feed 13.55% and 13.55% 
crude protein [31], [32], leguminosa (Leucaena leucocephala) 
15.11% dry feed and 29.14% crude protein [33] 
 

Table 3. Green cultivation availability and nutrient content 

Green Cultivation 
Availability 
(%) 

Nutrient/100% Dry feed 

Dry feed (%) 
Crude 
protein (%) 

Native grass 65 22.97 8.59 

Lamtoro (Leucaena 
leucocephala) 

15 29 26 

Gamal (Gliricidia sp) 10 27 19.1 

Dadap (Erytrina 
subumbrans) 

10 25 20.5 

Sources: [33] 

 
3.2. Determinant Analysis 
Reproduction Index (RI) determinant can be analyzed from 
multiple linear regression of LS, MBW, and KI data. This 
analysis is conducted through Ordinary Least Square (OLS) 
so the classical assumption test should be done in advance. 
Therefore, the Best Linear Unbias Estimator (BLUE) 
requirement can be fulfilled to get the accurate estimation 
model [26].  

Classical Assumption Test 
In general, classical assumption that can be conducted are 
multicolinearity, heterogeneity, normality, linearity, and 
autocorrelation. However, autocorrelation can only be applied 
on time-series data [26]. In this study, the obtained data were 
cross-section so the autocorrelation did not suitable to be 
applied. 
 

Table 4. The classical assumption using SPSS 20 
Classical 
Assumptions 

Results 
Assumption based on 
the criteria 

Normality 
Skewness ratio; 1.18 (-2 
<1.18>+2) 

Normal data 
distribution 

Heterogeneity 
t-test : LS; MBW; LI not-
significant (P>0.05) 

There is no 
heterogeneity  

Multicolinearity 
Tolerance (LS; MBW; LI 
>0.10); VIF (LS; MBW; LI 
<10) 

There is no 
multicolinearity 

Linearity 
Defiation from linearity  
0.866<0.05 

There is linear 
correlation between 
LS; MBW; and KI with 
IR 

Sources: Created by the authors based on the result of classical 
assumption test using SPSS 20. 

 

The normality test was conducted to investigate data 
distribution and dependency of variables. Based on Skewness 
ratio (-2<normality>2), the normality result of this study was 
normal (1.18). Moreover, the heterogeneity test was 
conducted to investigate the data consistency so the 
estimation model is accurate. Park test results show that t 
count < t table, so it indicates that there is no heterogeneity. 
Multicolinearity shows that there ais strong correlation 
between 2 or more independent variables in regression 
(R>0.5). However, based on tolerance and variance inflation 
factor (VIF) there was no multicolinearity due to tolerance 
>0.01 and VIF <10. In addition, linearity test was done to 
investigate the significance of linear correlation between 
independent variables. Defiation from linearity (DFL) value of 
this study was 0.866<0.05, which means that LS, MBW, and 
KI variables have linear correlation to RI. By all means, all 
classical assumption tests had been met so the accurate 
estimation model can be used in regression test [26]. 

Multiple Linear Regression 

Table 5. Multiple Regression Analysis with SPSS 20 
Statistics  Coefficient  Std. Error  t-test  P-value 

(1) (2) (3) (4) (5) 

R-Multiple 0.772    

F-Statistic 217.60 - - 0.000 

Determinant (R
2
)  0.5959 - - - 

Intercept (βo) 2.317 2.054 3.244 0.027* 

Litter Size (LS) 0.122 0.021 5.810 0.000* 

MBW 0.016 0.007 0.941 0.901
Ns

 

KI (Kidding 
Interval) 

0.488   0.063 7.746 0.000* 

*significant (p<0.05); 
NS

: Not-significant (p>0.05) 
Sources: Created by the authors based on the result of regression 
analysis using SPSS 20 
 

R-Multiple, F-test, and Equation Model 
1) R-multiple was obtained to investigate the correlation 

between RI and the independent variables (LS, MBW, and 
KI). In general R-multiple is around 0-1, in which the closer 
R-multiple to 1 the stronger it is. Based on R-multiple 
analysis on Table 6, it can be seen that RI is closely 
related to its independent variables. 
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2) The f-statistic was 217.60 with probability=0.000. It shows 
that LS, MBW, and KI have significant effect on RI 
simultaneously (p<0.05). 

3) The equation model can be described as follows (7): 
 
RI = 2.317+0.122 LS+0.016 MBW+0.488 KI . . …..….(7) 

 
The intercept of the equation (7) was 2.317 that indicated the 
average RI determined by LS, MBW, and KI was constant. 
The coefficient of LS was positive and significant towards RI 
(p<0.05), which means that every 1% increase of LS will 
increase RI coefficient by 0.122. On the other hand, every 1% 
decrease of LS will decrease RI by 0.122. Moreover, the 
MBW coefficient 0.016 was positive but insignificant (p>0.05). 
At last, the KI coefficient 0.488 was positive and significant 
towards RI (p<0.05). It means that each 1% increase of KI 
contribute in increase of RI by 0.488 and vice versa. 
 

3.3. Determinant RI  
The determinant (R2) was used to investigate the regression 
model accuracy [26]. As can be seen on Table 6, the 
determinant value was 0.5959 or 59.59% of LS, MBW, and KI 
determine RI while the rest 40.41% was determined by the 
other factors. However, t-test analysis show LS and KI 
significant influence on RI (p<0.05) while MBW was 
insignificant (p>0.05). Significant can be described as the 
expected deduction that is acceptable for generalization [26], 
[34] on the goat population in the coconut plantation in thi 
study. Therefore, it can be concluded that significant LS, 
MBW, and KI (p<0.0) can be categorized as determinant 
variables for the reproduction index of goat nut in this study. 
Meanwhile, the insignificant MBW (p>0.05) is categorizes as 
non-deciding variable. In accordance, it has been reported in 
previous study that LS and KI have significant influence on 
the goat reproduction performance (p<0.05) of Capra hircus 
species [7],[8],[14],[21]. 
 

4. CONCLUSION 
The reproduction index of goat nut in coconut plantation area 
was 2.06 goat/year, which means that every parent goat can 
deliver and nurture kid for about 2.06 kid/year. This value 
index was contributed by litter size 1.72 kid/birth, mortality rate 
(MBW) 9.73%, and kidding interval (KI) 9.05 months. 
Moreover, the determinant of goat nut reproduction index was 
59.59% determined by LS, MBW, and KI. Meanwhile, the rest 
of 40.41% of it was determined by the other factors. Analysis 
results of t-test show that LS and KI influenced RI significantly 
(p<0.05), while MBW was insignificant. Therefore, MBW can 
be categorized as the non-deciding variable for RI. The result 
of this study will encourage Indonesian farming in terms of 
enhancing of feed quality and reproduction in coconut 
plantation area 
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